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i^flMi iwyii# Mift c|y|dMiyijr TailllMlnir i^6 *>*ftirtiiifti
a m ii iiiw ffM H ^ iiM  d lA  lnHb iiK 'U f l i%  i s  s i^ iM iS iS h if t iJ W i M ilH yi&  
a iM iiH d ft^ a ii **w ia jt- iM i t lA ft iM d l utM i'ra I jiA m n u i^ m i lUtMi
«IM2lii^  i«Mi mm m w m m  9tMHUlr« flur sweW 
1M fi«iiv0 ii«i«niii^ »i ai^BMai mmsSiMmm m m  m  m m m * 
W m «f m §3M iM Clil ^  petMwt ikT
|yy IjIM ftH SwmSMiWI SH HiMI IMifll# (SSSI fMANKNMrt^ <NHI
m m  p rn S m m  W  m m S^ m  n *  m m m fl fH 9  p iM M i # 1 ^  H u ifl 
« lM I  iiis O T i^ t ii ^  l^ iN H i& M r  M is  ff««n& 1M  m  t i l t
S i s  M it m i l  l i l i i T i i i M  <m  o c  ly S v s iifc iirtW M i w tliM  in u i
it tn q n ii m m w m  m m m i « H i m m
tin iiq p m n i « ti»  fw lto m iiw ie
mA ilw id  ii*% eei^ piSaMiB m
U mi itf*  a ifiik  id f I m ii # # I#  iMut m m i
'^ dyMli^ SiilMfttNlMI^  ^ 41^ IStotitiP 4MM9HKiMHI^  IMBNMINji 8%Bllditt4MV 4MI W iM fldt
m m eAa^m  mm§ im m m f§ i#  &om lit
i 9MI (f0t  I^ftMl WMllHMBiMI 9 if 1fl-| #f> 9 0  M iP ttlP II
§m M  i f  m M m m  &m m  m  «n& rn m A w im H  l i i i o i i  m
iNvlir ill mm^m 9m  U0 ^mm  tn«
D p M iy iM M l I f tW S il*  iM i a ^ w tM m  M T
i#  liiH N M Ilft S iS iS d lW I <tBWi|| y  -< t^
m tm a n y m  ^  w  t iE H w #
liMMtiiMi «f mA i|* m iS ile
ig t S ii ia it  » « a ii i iM t  n e w m » s  H !§m m  (» w ti w «  e e i^ iL t« « ie *  
iQ w tm  M m KU m  ^  » » iit  « » « w ii « M « i»  « i r  in i
liM i 9 V 0 iii« i« ii « r  ^  «<a« t f i i  f t « ia m i i i r  « r
W 9&M tifPW^MI iM i ^  0tlwr i«  W ^M m  Xi «M 
gHwiri i t  ly  m im iii<> « f yfnm i.tgH ^^ t
I M U ^ ^  mA MitttiMi^ liMii «M&a mmm^ 0t  ^  ppvMii 
litiM m  wmm m m 0i ^
n M M  %% n e m ld  ^  id u u i w m m e ^  i»  m m m m
m m m m m m  « r  irn m m m a w  s s ia  % r
« m « t  « fe « w a i m ts t& ii a ^ trn tm  m ^  ^  m rn rn ^m A
In %mem «f MsfesMt 1ni% m u  tiliin lw i m i*
« ii& « & ii ^  « f  « •« §  »«3. i^ « v *  I8  4 # i^  « lM V i
m ^m U rn  ip« t%  w t  w m m ^
w m  p iitu q p i 'im  4 m  ^  ^  ^
MPiiMMi 9 f igFlswhiiNki 9tA m rltm l t i  19  ^Mw
timt riiiiin I i  mmt iif iMMft iOMMMii
iH  l f ttitrfiH» lt  f«r«Ni4Mi «»i«a«l«Sr* «T ^
H m n i i iA e  % r  f f i i t i f i  M e n i^ it t f t t  m  t& »  « H M t h m #
« f  « « f i lP l^ ’ « r  ^  I l f  ^
f» M iii ^m um  %« tH i «•% m&w
p U m t lt  s m w rM e e  M  i^ « »  « « « « i i a i t M i i i ^
« r  tiM i if tM i« » iiii.  % *9m ^ , flM i 'lii& iia M m i «e  ^
l« g w  « f  f iS U it iii m  t in  1^ ^  M  « m i f m n  t t  im i « r  
H i t  M M T  « #  1 0  A *  |M I M a ig W |^ «
a w e g ils s B  %iw% * a . t H w i^  m
mmimm if M iHmIImi «ir «im 4twrat
i r  m i i iw i  « « i tm  $ m m  « f  «.
«iSwtiHMt 1NM fiBWift iMi m^iiA»iA «9ia ilt
s w w im P p  w  w p w iw u p iin i ig r «% ipN H N W i inm i le iw a  gP iw iS F  
WPtlMrliit 9i«iiir i» «ISw Mi* «l«li 2«w tm m m m
•r m»« tttiiiHP iiiA tm aSkm ^ m m  fm m  im
m  le m iiw B S e  « « i a ty m a t^  m i ^  s tim e iM rs  ^  ^  m m n ^  
I f i i  ^ p n i^ t i i i A i ^ t  «»&  m m m rn m rn m  {W i$
iM fMi ^  iWi>t ^
^  fm rn m w  ^ M T  ««% > g « t— ■
% !•»  u M i ^  w r g m » U »  m  t iw  •n rfiiM M i ^
^  » i t  iM v t i i i#  ^is tM im ^ W b  w a s m iM w ii $m m m
« r  ^  p p t a t i ia *  w m m m m  iim
iiMiiM In w m m im  muriHiilili Mgk 00m m  «r
JttiWMMMrititaita |M i| tg y y iljr  ia
K tiM iS M r M iis^  « w iiiie P B * * ^  n m  ^
iiM«R nr wtoit UMpiMUMl it ^ m«elt i»«M» miH iM«i#
f^M M i i j i  % iii « f  ^
fi«Myi ill gmtrn B^aamm§ ffm  w m m  Im m m  %m iMi 
<tictf»lHMiyiHt Mui ^  ^ pwlito
fMMwi* •atiMrtind in eimwNNNNNftly «M.m« 0mm WKmmm
j^PlipjWp wIP vpflw' H^HHp 4pR i» ^NMp' w 3^0rm^ 9 /9l^  tBhb
« •  d iM B  • •  tM Sa M  an 'U m  «■ « r  « w  • • u u tB *  iw n w * * ,
wmmw sm^^«#lFer VH IMBW ^mmmm
ifciwl»il iM« ^  i»oi«^ in  «mH «li«iP9Hi«M !•
Sai^ iii in «%iMi«ft
AiNlt wIiymMPP IKHPH ItliVV* ■liflM HI UlMi VNUni^ VHI Vm» WP *lBr
Ma «iii«iita «994Mit l ««i^ mmmAMMm§
w m ^m M m  we ^  m
.MikAA  ^ illlUbMik g^igligl^ yft # Mlk^ iHutoL0  N^BNP ’HRK I^mhIivv JWpRURI^ *^
^tfldUIMilA ly iA ' IMI teiUk IteM ft ^ ln
m m  f 0 im ^  ik  « « iiM N & «  % u
'IMWllMMI lf%Mifc^4lWM9ik J0PH^pB IMB (^MHrtNWIiJI®«0 l|fl^ M^MMlL4liMliUH0
id i^  H a i lm »  l«  « m il t A
lu n w  in  ^  m m m f^  H i&  iN r ^ b i^  ^  ^
ilM W M W HM l I^MQr iM% I m i 4 lliilllV lS 3M ld  p ip f^ y  % y' iMMNHPpliyMI id ! f lt if lS t
mmmmMm m %mm wm tm  ^  flwNi t im  mtm m
iH f iilM i iw a e M a to e fc iie  *«■<»
f i i i i t t l , t t i i  f g  w §  i p i i gt i t i i iii t f  •« &  I d it f lW i « f  H m  M m m m m  
« r  n i t i i  ^  m m M m  i i t M i  « n  9 P 9 tM
4m &iN ^  M U *  i#  s is H w iiM e  « ta a i« «  m  mm- wmmaL 
i i i i M M i i ^  iT  ■ a . t ii iH i « « « g »  t& t t»  # • «  ^  i i i w i t i  « « i ' 
«Wi«iaft%iir •WS' #diKHMili«%idi^ if te tui «MiA 
ts m M  w m M  n ^ t i«  m & M m
U m  wmM mmm m mrnm* tn 0tl3^m» tm m  Wtm ^  mm mm ^  
im  «f lArngt «r ^  a^iMi mut «ciiiif9&
g M M p i o f  P P O ltiA  i s  tiM I « ^ g P » R lM t «C
iWLm^ %$ lt«il« tifti %gr «i#ift tiM ipm^ «f ^
« y»  e s M w i w iite  tm m  9 ^  ^
p^Miii wmrnmw-wtm^ ^  mm^ HXmA 'pmSeiWn «HM ^  ni%
«4mW  « & « il 1 fll«  llM M II« « !lft«  «N N I < lp t « n l P ^ i l l  • •  t lM
liMMi 1^ «Ml m m m ^ ^  tr tn* aiiiiIMt 8#t
mmmm§ igMMml iA^ onttimili^  tt §mmik^mMm
t» ^  MiMlNi •§%!«« «ia% ftt l4np mmmAm^mmB m  
ifpliwiiriiiiii it pwliiii M 4f»
P vm m ^m ifSHfi «id m rnm  i^iMi %i »ii «lMi
iifataMi siitlii^MBiili rnm m flfm  m M  lit iftfMiMi 
m m * iiiiiiflwy fmata ^  ^m m  mmmStMUm mA 
WfMm Inwi^ itii iiifl8WBi8B3»F m m m
#  i i  «  '
fm rn  m m * im  ! •  i k r t  « r  i iw  a M tt td
4iift»aiia> jm/^ tgk iM ^ awi fiiiiiiiiii mi 'tilMi fiifBliliijiii iKf iw—
is0&sptM iiM  M rii iA im im m m i i^ tti^ ^ iiiiM iii m ^un i xiiiM iN M ifM yiii^l^^
iMHMIii^ ft Vi^  4HiHi|^ t^ftUidkA HH&iykft 4lM|MHt' {(MlKlliyMBJII il^ ^Ml4&M|MdUlA. VAs*A » v f r  y  ^ • m I h P ^ P
W B S iie  ip w ia S iS e  w m rnm m S ^$ m rn m §  r n m ^ 9  ^ m m m  
• i t t « t  % m m ^  m M  M  « iii« y & i#  i ^ -  - ^  % m
ll(lfm n ilM m »  11% m m rn m  m m 9 n » m u m i t m m i  m  t a i
.dW illifcMllibik 4lyiMMW lyikAilll A lb t^ III --Twp^ R^- JMB flp^ ^^ w|P^ WHP*Biii ^rpippJPJNI^
t M r  # a i t f i f  ^  iM im « « t e  « r  ^  i p f i t f i i h M  m s m i 
M m m $ m fim m  iiift iiiitiiii «nni ss*e»»me4 ^  
p N ^  « e  m « v  « r  im h i^ s  i i m » ^ i t i  iw tw w B : W  m fm m i»
j g | j | | ^ y | _ ^  H h J t e A  ^ h u i W M l i k  J k i l k . A W K  A ^ h i b j i ^ l i a M I k  A ' f t k J M l M i L  A  AA p iw #  Z I^H I wTOSmI IHNi vM w l iW S^ WWP'IW wJWI™ 9w w^ lW S^mftw
im rn m ^ im  n o v H i m m r n ^ m  n ^ t i«  « i» ia ^ rla t w n m a  
l8 l« n M i% lfi»  ^  • » ! • •  1% is  «B ft% i U k i l r  ^ » ia f  Umi
^hlMMMttHlIP 'K^ P^ MII f t ly  SOBfcS WteNMBjj^ Wbi -WtS<iW ®8jT jHMlflyywiA 
l(N N il M H N I'^ IM I §fiVHENi M |P  iMMMHPiiS% Hi>%h %lMI I^ MHI fiM M i ^ f t ii 
M A «  m i^  m m  IR  f lM T  t iM I U iN H N M m e R  « f  ^ t  •
il*aHH| H iijft iMllinHHUI aaiilai m#  m% n<|fl awjrifc ime ■A'HM|AaA||H'^
tv « ii»  ^ m m lm i#  « iM « t  i^ « M  ^  « i& w  w i  « % iiiM *  i i iw
•  e e w s e t iv e  m  ^ ^ m m m  m m m  n »  ^  ita < »
f i a t ^  iilA  t i l*  t i ^ « i t 1» d 4  1% 1MHI 90MII%i« %• # i t t W « i « l t  
< iu m -t8 i% lv '« i|r.^  ^  a i t ia  i i i i  M ia ia f  ^  p « « l» iite
W eel«i» «a& %wm twfiitd hmomm ^  ^
m ^fm n  im m  ^m m  w m m  « •  m M m  
iWifii»«il|<iay Urn mnfima0, g m m  iiii»iti 9A0/M  
mA M .im  mm mmm tlmSkw tN M  t^ r ti»
^ iv«l«|gki m  mm m m ma^  MvtiA «ifl i«is»
m tM M rm m  w im  « Im  tm tA  %»
m im »  in *« C M i|%  w « n n m s iiis  e n td d  liifti« iiE l»  m m Ii
a M a r  ^  n t t iu a  o r  liN i m m  ^
m m  mmML9A eo% i r
Q iM M t IB inm m  ^sm } vm.m
t« M r m  m m  9 ^  m  m  m
w u m  ^  m rn ^ m m m  m m  • • i i» > t>d  ^ m rn m  
m m m m  iv » m m  w  m»%m ^^mmm m  rnmmm
MmeUB mSL I^kimi wm wumd %$ mmmm m  in ert iAmmstmm m 
w m x  m  % i m »  ^  ^  ^
iaUNrtffidiM 1NHI immamrn In  •  wUmp i t mtmm mA
m n m  s » ii9  t  e w a ro M il m A x M m A  t s t m ^  e»3.*e#
3» iiM if t  rn^im m  «M mpHwd «ar tam m  le  «w «r 
ytndtft iHaMii CsifiNi) lit wm m  ii3.«#juMi 4rnmm asum um  
w ^ 9  t lw  m M m m  m  •  n « t« p  iM tlt  u l l f t  « m K iy in iw i
t m  «IM&« ^  i% «WI% ! » ! •  f l i t  S8  ^
m n ^ m  w m  « •& §  «9% i m % m  i r  ^  i t i i i i 4 « i i  t f  m qeaM % $ 
s w e S  « r  w m  li«9%  im  fy g i w
£ * lllfill M diMI HM III
l i i r  « i i ^  t t  ir« 9 « N i m em m rnm
ngr f i i#  f«  i f f  ^
i f i l i v *
(mi
im t  « t lM  # i» « H M I W  M *  H M  W lc m i
< W  W  w » w w ts e a  M S lf iiW  » ia .« H e «  « f  iliM liH i iw  
ef lawiiilwi (B#ifmii| m$ OMw^ind In 1190 «•
w e0 m V k^^ md^ anA ^  wm immMi %i
AmArnm wm- 1^ ^  m m
m m » iMMWlft mi tlw 1MU1 ImHPM f&iw
fH» |iPt^9l%i^lt MMMI Wii in M»lf|f^  ^nOm 
8# ifti «Mi nt^  ^
«MqNWil«i ms fm  flfl««B almiiM %r «f
« t m p  t m M f iw  In  3 4 ^ iB iit « i»
Hivivii ««r ani M IMMMi «f tiii MAI# vittii«| «fl«r mum 
mMi aiM ftnft mt «Mmhi im»
tWWMMNI ttf* IMMUmfiil UMI IWMpNHilHiA HflMIl |MNMIllii|NMMII|iiMI
mm ^amm§mMA % $m m  vami l^ «r ant ayattnM 
nil«r« t^  msmmMM wm tiNm faMKlt ^  flit
« r  waLwtSM m  tn^sm m iam  w m  ^  w 3 « *
• M ik  il« H A iH i • e i. W  a ttu n e *  g r a i iia il lf  @#8 9
Cm 1. «t fMfUmit %9tU«g liui f#r ill
liitiittn tatfi liit%l«iit m IR ^ iS.«i&tMi ma m
^  auf& %r ^  «r Mmn^' « f 0*111
i9 ia .« fio  m M
ttw «ww*mB«i «f tiMi mi&X9MuSt, m txM m  wm 
m m m m  m wmm mA *Hm
m p m r n ir n t m m
t »  Its  « tS 9 8 t P M I / U ^  
iM
1% w m  p P iw ra A  d M a ^ ita ir  m rnK A m m  # & # »
vi(i« m#mAatr<auui%itiM««i«r 
m M Am  wm im m m  to  U fo  W  ^  90im%im «r
«ti&  mHvUm* f lit  ii.tM ii^« i 
M « « a i t t f  t h i  M ^ iit& im  « m i d « l« fK liM a  g r ftin iw lifto a S P ijr^  $m 
m m  0m m  iC  « iM  • •  tim m  m A  «m i tm m  ^  % •
4 « W
M s fim tM m tim  , m M  t0 L v ^ m  in h i a # r#
^  %lMi *«ld  moA m wm ktt9% at% l*7«
mmm n #e«pi3NK%iv» «Mir ^  m M m  ^  9dLw m ^ 
mA ^ Mam m  imm f*m  %n* sea mA ^
PM«%^ mm aiiMA «% «ftatoff^ tcMI
« « * i i ^  M il i l f t t f t id  «%
I
iaMm0k maitmf o f attM U i iwiPi iNm  luggMitiA Iqr 
9 » i i i  iM i t m  t w  v m  p m m *
w M m  tmwim tif^ iilA ft oeS. tlw  weeiwoaeA
wm rntta^^^m*
886 '8 tt i t f  dfettUStiLS IHlAiHIP WHB %MMR|M8 %A % 8iX ^
lm  Utm 9m m  mmm ^mrnm mA to  tu io woo ooaod ami 4mm 
o f o M  iO iM  <O0MI4o m M lm t gvoiniiair v ltb  o o n it^
wm .m&U fyM  m rnm m * in mamm
ife M M  m m  im  niiii.« t m i  M *  m
HMHMBNM& liy r filSlrtMrtkSSW fK  MiMnP flM IIN I WB6 tNUI IfNMHI
% • m m
A»R« MMglft ttf fiml4 tMmiOs mm dUtmaimA im 
Ounms mA $M m mm to i»a3f tiit
mmm m  fm  Wmmm mdm «ot% m M  m sm m  «f
m  m m  mm 9lSm pr»pi»gd tm  fiMi &m oesiMil
« f  t e l  ftiia  « a # « M t|r% c  « « • iR » 3 » M M j« « U 7  ^
9m%mmtAm pm m m m i^  atIM «m m tm tA  tm %m mom m  ii 
te r XilHNi ttnA ifis o  gM f»  w  tm l#  mci4« mA
tm e% a  iN i«9e«% lifi3gr#
IMai*i fifiliiMa for ^  wmptmMm «f
ftgiiimi ^ mt
%mmm mi gf««» idivwHA ^ o«ia* Co#:i n) «m tidm 
wm mm mi wemiw ingamxiM mi tlw 
in mm thm fm m  wmm%v%M  ^ mm fUtmt
mA m09mfe»m$. im 4m  mm of m ^  in n ««
Vfvtft iMiHMt iS.Mii* fiift mmtiim utti meiUmA i»
M i. %r m m m  ( O t l  mi m m p w  ^^emp Hgr WHMii
^  f  ^  |8  t ilt  sna inui 8»l.o* f  lui m m Am
«Mi Mmifiia #<^4»viniM«mir^ ^  nitu M im
ptvmMm «nat mmmmofim tiMi d«fititr mt 3f3 » idtb tM
«r fltMUmft <dmwt*e X% tM f^sra^ to b« i»ai4
iM §r/iiti«*
p m m m  ^  tmSL m m m km  Cd«S8S gM t m »
m »  a # l« » a & M < l e ^ e e i» e t» le iin y ^  m  d tM V ilM id  aH 9 fii«  
1»i« fR  ^  t ii«  « o a .« ti« e  m  M d e  ^  iMUd
8 « a u ta a »  & f tlM i 9«M i fR  H M  a ia o  fr « 9 iM U
f  f t *  l9 d 9 o a t itttjd u i m%  « f  « iM i t  m iim d  «»iM i<» 
•iim  ^«n« pr9«iiNi^it« clittiiitd Hr
im  ^  mm msA
m m  tm m  igm M t m tM L  m  iU « i f i i
 ^ ^mm mA ma$m ««wia 14«>» %r dMcntaUMt tli»
PNMl^tCt* INMI 'ttlMI fllMil^  Mlll^  Ull^  «tl^  llA 1«9% «WMT 
« l i ^  A 4 X M m  b i« « n & iii y i  ttoa.M ii* w m
^ tm  iH M iM A *  x t t t  t t t m i t i i  « •«  4 « % k m im
iiiMMlf •• «»& m t# lit 0»m wAl^ Pt*
f iM  |K  « f  ^  • i t  « ■ • 7 f 6 0 *
fiMi aidiiUefi uMi prw » ^  W  aiM Slvliig CflMaM «nA 
ffW lt S fttlM lI »W f»M 34M &  ttlMMa.% ttl^ aflrl«tt lit 40M «  
AI«W3>ta mel^f^ i»itt 10 «f wm
««9t f «•& m «f tiit mS.
m & $ m  « r  illM U *  m m m m A snrnm  m
« ra iF iM M M » a i3 r^  m B  4 f4 8 o  « 10 *®  n«
mm m rnrnm  misML mt^  n«
W  m w U M ^  ^  f m i f i M t A  ^ig«m m iam
W  m m m  « r  t l )  m M  s ia iin iw i^  oip
C u i i i r  m M M iiv *  H im  t i i *  h m
f aM ita p t A A iiiB *  I t  p iw  •  f9 M ^  9% m M  m l9
iams^  m  00 «r tiMi •^ vrnmB 0^  m  9 v^umum 
^i^ fism 9$am  m iA  % i «  fM u S k  m m m M  wrnm ^ m am  p m m A  
% mimm in • 8 I&tro m m i nm fMift*
tii* Wm «31«lfiA to Mlt^fl 4Mli th«
«d««attA «fr mi ti^  fram t^ «t9d ^ mi tlaws# tiM
mtt tn« mmi « f «tt«r to i
iMHPt <»f!mnd^ gtiti ist «9^ «a««i^ iTM i a«i, o f ^  f «89 m# 
m%9i 3mA» mm aloML «iiit«ii% m  d oton d M  igp d la M fl*
m& I ts  o t M ^  M oxIAo wm tm A  t#  %•
d««lB iMimtVO*
X to  m & s m m  w m  iM K M M id  tg r d liN io a .i^ tig  o a iq fto
t ^  MUt i»  4o i« io  4io t m « t  w t«»t fno |R «r ^  •os.v iiii 
M  to  7»t0 lor tfa* o d ^ tio e  o f ro ^ i^ ito  mmrn o f
K fotooolon ii9tfi«Kl4o» Sto otpwiglii 00 M otttlaod  
ggroWWtFlOtilS^ WW 4«8a « M*
ig F e m e  o iiM b i M k  « r  w m  m p N p ta  % r is ii*
mpM L  i»iiiw ttni>rt Ovfili «I3. w  »|iani«» «M|
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^ A l t p # ) «  ? *e o
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III
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m m % s^  
m im
# ii«e& U ii# n*66 n#«5
1, ix m U«62 U*8S H M
• U«6S U»#0 U*33 11*00
4 U«63 IMO U«10 u # ^
Xl«@9 3.1«€6 11*77 9#30
U*68 UfM 9*80 S«S3
10 x tm U#49 ••08 7#86
ix *m U«4I» 9mm 7#7«
U«48 U*47 a«o5 7#78
16 U*48 m*8« 7*07 7*68
liftB* c«li«3.t ms pr«eipltiitQd t>y aoas in eaeh gwm
ana 13  ^ p r e ite lii above m  9«50« f t i«  mtiH r« ;§ a iiii4  m m ^ 
th t pr&teXn aolutloit m& vm eoii^ulatea. 
^  o n a iL i
•  6 ?  •
..
|B 9t solutioe (eono«ntrfttloii IS) « lt«00
ffi of sodtmn ijgrdroxiae » V^QQ
0^  of oxMto «ol Ceomeiitnttioiit S*ai3 ^ A i tv t )
tt 7«ao
m  eef m « ll^  CMi»rlde 4*210 gas oseldttAitVtl
« 7 *m
f s te l 'm tw m  m m m  t  tm s m m ^ m m
.♦of sol 
olootrolyto 
iod (l» eo)
osdd« M ,
m «iih m
protoin QfRistle soda
mislcil ef0.ori(3^  
m  14 th |!6 Iij 
QtmtXe
UftS ii«es ll«6a li«ii
I U*«4 UdSl 11*60 11*68
t Ut64 IX *60 11*6« 11*67
4 U«€3 11*60 11* 68 U#55
11#6S u*as 11*39 8*68
§ il#61 U»69 10*30 7*86
10 11*60 U«4» M 2 7*70
It xu m 11*47 S«Oft 7«8e
U*«l %XM 7*70 7*6«
li U«it ix««e 7*63 7*60
S«B« fhe w t e ln  BQlnti&n did ttot isre«ipitat® %tm eel la
fINi ioce @lao r««ftie«d unaf!f<tetod
im o  m  xo«oo« f t u i m o a t  p > e c ip ita t« d  m i#
a n ft e l» « t3 *o ly t« «
10 0 f  ^ e la t if i 0 o X y tie fi (m m e m iie m tim  M )  »  1 0 *0 0  
9R i f  b9iiro9did« e o l^ io n  m 3LS*00
^  o f oxl<ie eoX ( ooiic@»rti>iitiofi ae oxide p » /
X i1 ^0 >  »  S»30
|8  «f silirer Blti»ate (eoncofi^fttioiit S*S^ OQ**%i •  «*i@
w lu sse  » Ba ec» T@ isi?Q rature 8 8 ^ #
VeCt#ef s ia . O f 
^ •o tF e a jr td  
d ( in  oe>
s i i i r e i r  0 x 1 ^  « e l l ^ v ^ r  n l t r f t t t
nK v lt h  | i l  if t t ik  iR  m  lA t l i
prote in  eaostlo r od a fro ta in  c«ustle
0 ii*e & n m tXM
a U*66 U«6B U#60 11*0S
fi ixm 11«63 11*40 d«80
4 IIM u m 11#^ 8*60
i lUBB 11««8 U«80 7.S6
• lXt»2 U «« l 10«8& ?#00
10 XXM 11*60 teiO 6*74
11 U*61 11»00 6*64
U 11*60 turn 8«10 6*64
u lum U*87 d«oi 6«44
» *B * C aE t»itie  soda th e  @oI ftna d le e tro ly te
fr& tein  so lu tio n  d id  ao t pP9oini%K%& l^ e  «ol «s 
fm U  «£ th e  e lo 0 tiro X ;fte  fiS X0*70«

-  s #  •
Wm^ wm&km m  ttio b ln ^ ^  of <»m9xi<lo ion to 
@sf>eeiit3.2^  te  g«latin mb& wmm «^ llNMliti mre mOme^  
t i l m  %9r and iUrtaiiii'^^t BlaseX
«aA Manilie smt Kwlatls^ vmmsM
^ G ffU m  iM i p & U tm m m W lm  w H 3ioft>  « B in g
i&4M»t9POd6f In |ird««M» of 8«fUB •atalttff mB and
g ila t it i atui BotiA ^ f ln lt «  liin d ifig  o f tn« at^ ioo to  thoso 
TtNDteiao mtd oilve?»-«IJ.ver etAovido otaotPoOo
astriti^ h i« tmm&ti^ tSLom oa ^ o  ooefliiaatloii o f o liio riao  Im i 
m th ^ a t iiu  siiiU fltr rm ^im  mm  lagr lOm
oonte^oaatrlo MUiod#
inantltatlve s^eaiilte regai^ag tlio lilaOiiig of ^o rlia*  
loi:« to ^nitoiiw and th@ir inroper tti^ vpm%»t%m in  tM i  o^ 
Ijw of aioa aotloR v m  ol»ta&i»d SoatetaPd# Sheir^rg and 
Awtrofw^e Tlioy oaxeulatod i»lrlnot« OMoiatlon ooisatants 
for til© 00Sl)liiati0ii of ohlorldo^® ana ’yiiocyanate^ loiifi vitH 
atana a3.%miiii taieli^ Isto eanaldaratiOA tlio 01oo^*08tatio 
oonittiogi of tha protdin aailaoixla* SfBations for tha bind* 
iii^ ^  onaSJ. io»s v itii as^iarloal inpoti^iia irara deriirad o» 
tha ^ai^a of BOI^«iHiOkat iliaorsr« Tha potaix^K^tapla maaatira* 
mum alHalmd vitl^ al3.ver«allvar efiloxldo alaotroda pam ttad
Wm of tli«  &anfl>er o f et^ oHde hvm& m r
pro te in  m leeu ift mi wtU  ^ «s *^ 10 in tr in s ic  aasociation
ancl eti^i«lp3r 8U0H in ttifaetion*  Z t ma tmsd 
«s as 13. ehXoflde Iona n m  botma to  th e  t»rotein a t 
|R  ftnd tiM t U  resfiitive fiit®» ooabinod u ltti the anion 
^ t h  an aoeooifttion constan t ot 4A«
aarr^ ^  dtitarsdno^ potentioaetricalX y# ixsing 
^•Q^*oa«8» -Ui6 binding &t c^orXd^ ions to  &evoi*eI protelna 
ide» • li'aMqrwif senaa aHmndn# aonai g lo b ta in t ogg aXbnndn* 
«€.Mrtogiobin and  ^-g lobin vhiol3 bound th a  anion in  th# 
M ra a a iJ ^  order in  th a  range 3«6« Other proteins invae**' 
t i ip ta d  a t  id n ^ a  |H« inoitida p iia t in  (H£ 6 )t «fia«iii 
( m  8) fttorinogan < m M )  $ feaw orlobin ( i«  «#8> mA m o li i  
imotied no ^ ta o ta m e  binding o f otoaoride ion# Finrthar 
norof tliaaa aXao ind icated  t^ a t  th a  binding
mnmihftt incrasaod v%ih inerea@€ in  the anicn oonaentrationt 
b ttt th i«  a f fa e t mwi found to  be inaii^m fican t m QompmnA 
«itai th a t o f  pig# cosl>ination ot ch loride ion  inoreaaed nMk 
da^raafta in  pK due to  the ioer^aee in  the maSt^ r o t poeitiva 
lo o ii on th e  p ro te in  gioieeuXe*
in  tbm preaent inveeti^atione t^ e  poasibiX itjr o f 
lia .o rida ion e n ta r ii^  in to  eo«^ination v ith  g a ia tin  d iirin f 
i t a  in te ra e tio n  ^ t h  aluialnft aol# aX^eainiiia ohloride atid 
h9drooh3.orio aoid  haa been stud ied  i>otentiometrioa3L3L3r« 
AXtt^ nifTh the  reau lte  < ^eined  supported the viev point o f
C arr »os»e in tersi^ tin it obsertmtloras v&m nede in  c«f?e of
?iltK3init3ai ehlorido *
•  « !»  -
ffe e  a ^ tM y i em pltfyo&  t f »  d / ^ r a in im  th «
^ o r i ^  le as  bouBd to  p ro te in  iaol©euld« wm (&) m & tati'M im  
ftoA CU} tlie  w i^M « Xu tti« fm m  th e
baticm  e f  eKLerido Iom  M 'oaa s <ielld^ftiie metdbrane la  fouM 
mxt om w rW *®  in  ^  m tm &  pet3ntiaaetrl.o  deter*  
Mi«t&#ii 0 f tiM  «Blen ie  eia>ried eist using « eelXo*
diim  wniNrttiui ©lii^trode^*^ ©r «llv©r**ell¥er cWLorid© elee«* 
th e  Xmt^w taeetr<Kie m» m9d Xm tn «  p rtse n t
•tiadiee*
fif®  «08 @!f f t la t ln a s  « lre »  0«8 m  in  d U m tm ^ t
mir@ ftftniiid in to  p ^ x  ttj(l)ii}|r (5  set in  d im e te r)#  Hv8 eueii 
g ie e ts ^ e M  n « re  m d e * B ro im 'e  a e tiid d ^  waa w ie p te d  f o r  
i i« ttP 0l 3r t i0 d e ^ o e it i^  e r  both e iliie r  aM  silvex* ehl.03>iae 
on theif* platiiaM  sttpfaee^#
An e»iM « e f  s ilv e r  ppeeit»itftte eihtiiined frm
p0%mm%mk oyenlde snA eiXirer n itr a te  va« mM.96. to  e hot# 
m te r e d  so3.tttion o r W  p«tieel«K  ^ rm ld e  (einetered glese 
fU te t*  ifere iisedt>* A fter e t ir r in g  th e  eo ln tion  ferlT h e if  
nn houTa th e  tindiasoived e ilv e r  eyenide ims f i l te r e d  ofT and 
eoSittion %me eooled in  ice  hox* Poteeeiua a i lw r  eyanide 
thixe otstained vaa reeryatalX ised  f r ^  d ia tH le d  weter* t  
th ie  eedlt HM d iee^v ed  in  @00 eo e o a itje tiv it^  water (m te r
t r ip ly  d is t i l le d  la  appm Ltiit) %o w ^ v w  i t s  3#
e#luti<m« l^ lHi fm e  ey«nidft m s e i^  in  ttm  soltatleii va« 
f lm ila r  mw&mA Ij^ p r«< iip ita tin r i t  id tli v©ry d ilu te  ao lu tion  
&t s ilv e r  nitrat® * th«  ©©lution ww «t«r«d in  ^ a 0s««t&pi>9r«d 
pyrex vo luaetrio  flm ’k. (eap ao l'^  SBO ««)•
ftM  «l#«tvod« to  h% s iliw i* i^ iitM  MM d ii^sd  ia te  
6l®«rlafdplAtii]g ftoXutioi) e<mtidUMd in  « 60 oc 
m atm t anft iSMrtaf^arsia mm ««iri«d ^  (vitii MM^ier 
f iK t li i i i i  •le e tr^d * • •  an mm&mi At «i tcrta l omreist o f S ta  
ttd  B illit t ii^ im *  f i r  t«0 to  « ix  houra* X t wae th«n mtiM 
n ith  d is tille d  mitiap and ^hloro a i &e<i hy e l*e tro lys i«  f& r tia lf 
i»i hour in  0*1 n hirdroelilorio acid so lu tion  a t a to ta l otirraot 
tt f S Bill|aHpaiHMi« AH the f^u r elee^rodaa prepared in  th ia  
wer va rt kapt atored in  aodims e itiir id e  eoluMon*
Ttfee b o r id e  ion bound to  g ^ a tiii during its  inter* 
aation ^ th  ali^nium ol^oxlda (9R 1*7> i i^ m t  and hsrdra* 
l^ a r i#  a«id solmtion (|i! 1«7) naa determined »iNUia of R* 
9liMtay f«ta»tloa*tar Type s a ra  using siliP»r««ilm  ohlorida 
^toetrode in  oon^unetion vith a aaturatad QdlcmX eleetrode*
fUstowi aoa» eleotrt^yte and liydro^orio aeidt 
■aglBaniflj durii^ le e»tria atadies %iar@ uaad* tlia 9«fe«Bftiid. 
dafitflapad vsa fswmd ^ t  in preaenoe and aliaenee of *^ 0 
f«H9tain  solution mmnmim tl»  a a t i ^ ^  ooeffieienta
«mUy upon the of th«
$m vm t& % n  e *w B i% "» a M o » #  le n
iiW B tn tra ^ iQ n t 0 1 ^  m b  % 9iim aA % ^ ^  o f  t i ^  fo lio tp *
^ x fv e v a lo iw
m iWtfkB # 0«<ISM|/0*CI68 a t mfG*
f l i«  »^ma&meA 9 « % o fx ti« ift o f  ^ m s S ^ . »na < ^ ^ a «
«dleetr€K ioa n»tp« tiO e#n to  be  0«@ t83 v o lt  ftnd  0 * S ^  iN ^ ts
fhe  dlff«F©me in  nomm^ m%lGm o f o lilo rido  l« 
in  pr««eDoe aadl o f prot« i» m s %tkm to  t»o oqudX to
^  iM ttiit o f oKioHdo ion tsound to  ^  proteU^
fiMi i«m]3lto «ro dopietod in  f  aiaea X and
1 .....
pH of g e la tin  so lu tio n  ( eonodntration « 12*00 
pB of th e  alumina so l (eono* 6«636 gas A l^ ^ /lltr® }  
f e ta l  wlum© s  36 oc» femperatur© 20'*C#
1.70
Vol*of
sol added w ith gela- id thout pS
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(Fig# S8
o«ual po3.a^ ogi*«^ ii0 M’ttMd t&e th« •tuA^r ef wttX 
L«»]t3« th© 8hl^^ 111 h a lf wm p c te n ^ la l^ *^  f^
Im proved to  be unenioc^sftal in  tlio prosont lnir»ctigK« 
08 tlio  imlitNMtioR of mppmtt m M m  aaa s ia e  
fm im  geXatifk «ios« tlioso Intoraotiofui o m td  (o f ttio
•iiiMr o f o«oy& Y olts) o r no ehaiiio i s  th o  er%ffimH valuo o f 
l | / g  f w  tiM o o  wm%9H im m %  T u ifo rd *  f ^  &%mSst o f
m M . i»roto lii In to ra e tio ii fron  reXatliw  #oprto«loii in  
d if f ^ io n  o ttrren t ( id /ld ^ )  oouM# h»mmp§ Imi •A w ifeig iw ay  
in  thooo otiiA&oo* siiioo t l i t  unos^M tion tiiooo 
«ii«X ions w ith the iro te in  m o ao o tly  In v estliiiM l « t
iiiiiio r  |Ro <ftt to  U«o)» tho mSmmp^ ien o ffoo t 
wmosay onoountovod in  smh otndioo oou24 Ho mmmmA to  o x ift 
tlM  wtmniwii iiifltioB oo ftM  tho doeroMo in  tU t v tttio  
mm bo oofoljr ttkm m  a aooonro o f »»tol.«*^rotoio 
Iferoovor tho d ifftsaion eim *ofit do«roooo ooanot bo o o til^
to  vltSoool^ r o ffM to  @11100 no pofNooptJibXo In
th is  proi>or^ Ottn bo oxpootod v lt lio ^  the dorarteuro^on o f tlio  
proto in  « a ootm itiofi i^ le h  voo m ixttainod throughout l^oeo 
UMoatigatlOMN f^irtlio f«ore» tho fo o t th a t tho mUm o f Y^# 
M  Mribor o f netal ion hmaiA mv proto ln  «oloo«dl.ot roM lao 
ailaoot tlio  ioM  a t a31 firo te ln  eonoontratloBO (titoXoo
X X fH »
x m z i imA fttrth e r supports the uhem viov point*
flM  %Mk tw m$mr <«t i«i 9*40|t
mnalkm (m 9«60> Md sine (m §*6o) ndtti d to ro M  m  mHua.1 
pret«ia rstlo Cf«l0.e» XVIXX* XXXa im iX #  9QCX1¥ «»l XL)
indieat&ea« d f tU t ixf tim» iom idtH
ge la tin * Far%imT eiiMenee te  th is  e ffee t ie  «3i«o 
fo rys-eoa ii^ f!t*on tttM oretaifite ot;^ a t
d iffe re n t PRb (fem m M B i» ll*O f Hm* ? to  10 and 10 ftor 
€mT lit  ^  SS te  3X eaa 3d fo r C4** m» m
Brnm to  m*BO$ fo r •  f i t *  liie re  tiMi de«raeee l»  t l i i  
ra tio  (id |/( ia > ^  v it li iiiereaee in  iB segr may ^  cttrlboteS  to 
^  d e fifiite  himtm o f Vm aete l i«M  ^  protein*
7he o f li in  equation ( 5| fo r ecmm* (a«4^»
fliee* Vt to  !» )• #iMlini Tigff* to  a«) e»a sino
(o«6S Fig«38) n m  a tto fn iM  the l ia i t in i  mUtHHi o f
(id )/< id )^ * ?hen the mmm% o f hotind «ete l ion nee dsteminea 
hgr the help o f 4 to  6* fM m  the aeaeoslier weight
^  treoef^eion g e la tin  to  he TttUQU* the eisount o f w te l ion 
hotuBi per p ir^e in  ttoleoule* ¥is«* oould be detereiifiirfk *?he 
irelue o f o^eee out to  he epproxiBMtel^ r 8 fo r oof^er (e t
8 fo r  eeoh rnmsmm (i!» eaa aino (fR  9*30)* IIm«» 
•VMT these aetel ions mrm tvm& to  he iirefer@ ntiell:r hotma 
the esiino grmi|>s o f the prote in ( imino p^ wm 
firin e ip a l e itee fo r  nettel ion hxmim In  ^ o  if! renpi S«o to  
i t  lower ( in  the m range 2«8& to  e»l* nhere
rteme o ffe r fo r  o f f j|
mmm otxt to  tm mpproiAamUlly 4 fo r eopp@r shovla*^  th o rtf^  
tiia t four ooppor ions mm bound pwe prote in a»SU«alG th rong  
its  e n t^x y i iromt^s* From maito« « f fo r imMm 
(m MB  to  a«80)t i t  la  ondoBt th « t mrnx% em
l« to  eoa^&nstlon ^ th  tho ewrboxsa i^ ouimi o f tii«  
l^ o to lii (7a^e  KKX?) mim sfooiiod l i t t lo  ton&on^ ^
M liiik fitio n  id th  1^0 oarbo3^ pm ps o f tho pN itola* CV^  « 0#5j 
« t m 6«SCI *  XL>•
tlio  iB tn « ii«  MoooiatiOR eon^tante fo r  In tm o *  
t4o»» o f eofi^orf 9uSm$m «na ^n e  ^ th  truief^jusioa ^3ii»tiB* 
iwsre eiaeulated by the help o f ot^uatlon (*f}$ Umwtim tho 
o f »$ Vn mUI c f M  Y iliioo o f n 8 ^  mm 
o W ttM  fM i %h« romalto on ligNa^eti io it equ ilim a>«
K « fM... ......a,...I f l
(m  *  » g * •  » ii>  0
ubera • Tj,*« T|,i C aoA k have their naaiO. eifniflcanee aa In
oquatlon  <3>#
the valaoo (9mmmm9& i»  t o f ^  of log  K> mm tmmd to  i»o 3«9l 
fo r copper (a t |SR 9#4(i>t S«773 fo r (a t fR 9*60) aiidi
8»8tH@ fo r aino (a t m ?ho imltsa o f log  K fo r tha
Isto rao tlan  o f ooppor «rlth tho oarhosqrl m apa o f tha firo ta i»  
is  aoKiller @«lu aho^nr there in  ttio t oop|»or««tirt>ox9l tjriNi
o f ifita ra o tio n  is  weaker ^a »  th a t o f eop?^©r-Nri»|i» i^roap (log 
K « m trtl^w w ro f fro»  tha valae o f lo g  % i t  Ha
m  ►
eoficafiM  th a t e«p- e f %m ««p« r tr a ir ly  hmmi tU t 
gm ip IMT tr« ti6 fus io ii g ^ t in  ttim emimXvm tdllmitA by sine*
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3 U  J W rtL is g a n e t In a *E ft|r« C lie o *A ii® l« S d *»  J |»  (U N i4 H
3 2 * V »W *S 00tt» cxr Ch€sl@ aX A iuH ^rsie** (M »  H»
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IM b ,  p« m *
S B *  B « f * f i o *  B i  t *
S4* fMW«t cm*Cti«eli*€^»«C0i»i«» I *  12 c m ? )*
&,J.„A.XXJJI,....U
m m m m m m m t m  mmms ou tm 
wmmmfion o f  a o rp ia , 
m m M M  jm  tn m  ^ r a ^ s f i^ o ii
o f  ^  mammtmtt W flM is mmilmhl9 tor ^
a tia d y  0 f  ^bm  a t ia r *  & t m o v A im tio m  oomp&m&B e p e e tro y h e te w ite y  
la  « f  mSLm% ■» n m ii> t B jit ip ra i'e ^  i> r e ttt i: iit i^ B « tr ie  M thoO i
P9vm.lm M Ni pr«ei«« o f alMMUliV •
seepaiex stid le  o f iw rt iitM M il n im lio a tiiin ii speetroDhotoaolarsr 
hm m&m ehy%mm mthod* i t  biape in th t
^u e id a tlo fi o f tlie  M l  mtaxNi e f «etia«aiina& iKmd in  th t 
111 f t i« f I ts  ««»pociitiOB (ooom iim tioo mmib%r}§ ernxflBM^ i-on* 
m t& iii ■’rria g n t» »  « r stMHi «ixi ^  t l *
f l i t  «sa« •pu llea tion  o f Bp@<s^ ov^ i&%wmiapy tw 
#teSy ^  e o o n tln fttt^  ookinkjiicIs in  cqoidoiis ao3.uUos»t mvti^  
QOlardj those titiloh «r« te» to  b« uniaLyiitta
8»tiKid» (ftii9 m tio »  am ita  ftabeequofit anfa^ralslf emmm^ A 
lA tli tii9  pMimtt&R o f f«ft««p^io8 in  :i99i» Hie laathfttt
ftmm Ml *a t^o d  o f eontl«uoua iraariatioc** use o f the
«8riatioi% la  fliO ltlv e  fPoi»«rtl«« «*g« o p tio n  AMWitgrt e<N«lao'» 
tm ty #  meHmr h&9% rofr«atM M ti!]r^ «te« o f the iNiadt*
WBto fo m itio n * The a b ^ ^ lo e  o f l lr h t  |e
aoieli « fropeftgr ^ ie h  l«  oo iw |j(le i^ to  ^e most mAttSHlQ to  
aeMwrt einee the ooXeur o f ^  «o»f»Iex w i*r often a iffe ro  
fyo« ttioeo o f ttie  aetaa imm ana the Xlrend# »TOIi^  letmp on»
%m oBO^Bkir peper p o in ts  out th a t ^ lo  m t^m o f oontiiMoai
•  -
mm gmmw y^ to  tbo»« ««§•• ibere
ofie m* tmnmA$ fmhwrv^  mtiA Co#9« r^ t immmr eitjltDOtd
m^ iiOd to  liiv e in K r i9eir« th iB  one mmtilemm wsA
mep^ mmtmaA tl»e cilt^Q« o f a m&tatae &%m@ th« l.« tt« r
ilftd pretonm €ftt@Qtm on t ii*  vo«til.ts« t t t t r  os 
■ itr ia  wm and ti^  m maa^ r « f
•a d n e rt la s iic a iv  n tta lO ^  lK i09»^»  B a v fa f*  m A  tb t liP  «««Mric<^
m  liM i «•»• net ma^r tN» fm H U tt
e f  % « t a o u ld i i& s o  e a le u ld t«  th o S r r e la t iv t
• M U it r  e<n»t«iit«« nmmgr m  nmmum pat itepuwa t i i t  attn^a
ktmm m **»lope rmti& aith«d« miA m>nli$d I t  nAth vrnmamMrn 
9«0MM to  th® d«t«r» l»a tio ii of the eomnoeltioti o f irtm eaaidLo* 
SWi 0 f f  l4Peii potftiislutt td^wqpHHrt*# Mot^ ooimp tlli» «  ess^ore 
tfl«o ^ in @ d  t l i i  fMdar i*« tio  tiy To# mA
9mm^ § ia  ofdar to  oal«ul.«t« th« ooiMitMBt o f iHm
iM iH M ooyaniito
flio  M « n iM d  <[di«vt m
f« e » r« ll2r app lio ib lo  In  tlio  «tiiid^ o f m%iA
« ii  fvoYid« in£lQiteSMi ^ ttf it ita t iv *  is fo rm tiona  aapa^4i3Jl7 in  
oaaaa *^ 0 ooapXox itifmmA in  f l^  a m tro *
fH id tiM trie  raaalta c%tained in  oaaa o f li^ mfielii oootainiDg 
dooor groupa aim d if f lo i^ t  to  iis ta rp re t in  tavaa « f 
• iM ib ilit^  eonatants* flia  ia  avideist in  tua eisp3^«
««Ma o f ja£Ly«iiia ^  j^cflrayeXm* Vhile Hoflk^ aaA L i am 
ooneiiidad on tlia  iMuHa txt th e ir  potantioaMtario ani
atu&iaa th a t l>otti th« llpu iA a oomplax eopf>@p to
e l* e s t m m  %!&%% «3.^ 9a,tGm^ Sbmw
i^«v« fh t  2 « tt« r  «»«lMr£ pointM  m t th a t th« inSlimi « f daettiia^ 
<si»«meient n f th e  M m P U ^  mm u*ir#r t«rl<»« «p I s i ^  • •  
^ w t # r M m  tn&yi*
I ttm tt*  d f th«  4 i#fiou itA «i in
in tdn> r« t« ti^ i0  « r  tlift epeW oiSetew H rSe 
iMiHMiA iii oa«« m UH  eem ^exes o f l l i r t t t l i  
UeiMa. grai9«* «iittli • •  m t« iii i ,i i ia L tti^  M m m *
%S^m» hm mMm In mmh emm% s^afttoglfciiii—liy
M  H»»l3i »irWeyBiipelr liT m iar M iM ttt 9AS*ti*
w a jp a g f,^^  m u d h M i^  s « w i^  iffid  
^ w iittflM iiV f in v w i^ f t t ie i i t i  oe  iid t
fP ils iM i v it b  W HiiU amS 1^08« tH e  n 8 ta ^ «
in  t i ^  « f tM dapti 4ii« t#  tlt« pr«s@»e9 of m ry
mm&l wwiucit o f Bmm eatitmtfi K tfrtt im» to  i^imt
^  oeilii»it4<»» hw¥tmn tiio 9V<ii«i& mtm* im
MMNMNiiiWty’ t tM  atiM ioe in  e tO o ^ tie g  ^  oxtoiit
# r  ^  .p ro tfti£ i l i i lm e t io i i  nm % m  ^  th »  fn 8 .ie w i£ ir
t lo n e # ^
a >
ig lim  mlMMirlDte f  ftoa B trefer to  tsi^oanl «»a tNswidl 
0^  t l i e  0sjfw S f  €  « i i i« r  oxtlfie tlon  o o e f f i e i ^  mA
a t  s f  p ts m »  t e  m askt tm
tti«  in to iu iitio#  o f tfe» l i r h t  iisth t tm  poro
-m m  m S LvM m  m S im  9 f  m § m m »
w m  ^  w r w w ie *  ^  ^  m P M M iM i
M t m  < %  ♦  % >  f t  m
mem i%) tm& Ct|» it ^m mmm tet#
. , . - 4 „ , . ! 5 i .. (S I
s  In  1 ^  w m m U m  « r  ^  ! •  w m m m $  m m m »
mUmMm ^  miAm^  «f «eiisil«itiMi 1% u  iMiMMiiy t i  
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fe o f^ ia a t le n  @f n tt« l. 1mm w itli tfmmfmim gtXa* 
tm  t>lm9 pHwMXw its  auad «aini»
groaiMi in  th@ i«i vmm 3 *  the la ilM id «  itito a  bMng
Um^ 99%iv9 elm # h is t id i^  eoateizt o f t l i t  
fro t« in  is  vet^ lev vis# a#8 (e o a ^ t^  W  wmsCLta m
It^drortn Ion « c ^ illb ri«  ©f tr& iu if^s io ii tti«  msftiev o f
ffo e ii re n Q tlv #  (^<H ipe dnd t h e ir  f«c v a lu ^  iN S ild t ^sm m to re $  b« 
dte l« iim  In  tlw  nod# «ndi •setaixl o f sM itiil< w t6 ifi
iiit« r»< riio fi* BeaidUHi fte te ra * tlM  profeiNUXtiia
« f t i l*  ifitetnauitifip attiO. ien f  op oigrfoii or nitrogo» n f tiM  
ppotoin as v e il se the © i^o trostfttio  oondtitiofi o f the m te in  
MOleoul# attst l>e taken in to  aoeotmt d is o iis iifi^  o e til.^
Ippotein oo«pl.«3c fonsatlo fi*
flio  ispox*t«Bt feotors s i^ t  istex^ere iiith  the
inw ie iit studies s i^  ( i )  the eieistesiee o f b iu re t reeetion dm 
to  peptide {d tro ie fi in  the e x tre ^  taff rmm and C ii> e lee tro* 
S tiilo  forees hetween the metaa ion  end prote in «^eoul.« 
due to  unequal oharge d is trilm tio n * These fiM tim  wa^ § tmm 
«wr« be i4 « M M d  bgr ( i )  Oiurrsri&g out ebsc»rptl«Ei studies a t 
tmm ifis  (upto m w*m) m& (u >  muoMMm 
a eoastMit ion io  strenrtih (b^ tid tim r a j^s»d ocoioentratlon o f 
buffers fo r  eaoh sot o f e%«enrartio»i) a ooi»[U.tion nhioh m»
asiatsined throughout these inve^tira tioas#
-  w  -
The ppotelA m&HT oontsio* as
earbojiyl groape «ii08« |K ipi3.tM la  4#? (««
M en 9%id&M>« m  groups o f th o  fpo tein  vo»ld
ilW tito re  •v«i3.ftide fo r  eeirn## « t
(m  m U i &a fr<m tU t fa e t tha t th« dxtliio--
%iOB « o tfflo lii8 t mlm9 Sf fo r «o|^ p«p f im  9 i 9^
m 3*2110 SO « t fH 6*00 i^ m.9 im u fmmmnmm, tii#  m « lra * 
^  e w e s N fg tile tS g i # o n ^ « x  s iiim a  to  Bh0e%mr w m  iH Ls«f
f M i  SOO a  W •%  |K  » « m  to  m  a  ^  f t t  ^  6 *aa»
$ms ^  «9«t%Ni in  tho Xowir fR vw ifii mam. vn n
fo r tfm  euprle lee alont ( m m  t t i  lill tbsn oxpeetod
fo r ^  «op^r«earbo]Qa %po e f limmKmrn C^o^o X)OC)« anoii 
s^Sfm of bens* to  be fovm&& &t3^ mt hi^ mm ^  C W
«t UK e«SO)» A» tho M ti^iprotolJi ra tio  d&mtmtm 1 m0tmm 
(THAoo x m  «bA x m x ) «^o«lfig m iftlm tioii
of tho a®tsl ion with ottPhoiQrl grmii» of traftafuelon i^o tln *  
oloo rooehod sim ilar ooDOluiiloiis dttriiw his poXaro* 
pretfMo stadlc^s on tho h ln iiiir of tsotal lono myw olh«nlii« 
AH iBfcofwotinr f®*t»3«'© ef tho oopper^carboxjrl t ^  of blniUii 
is  m hifte toirwrdto tho lovor vovo loi^^tho (7Se for
O^em md B7B s0 At ^4 m  of tho protein; vlth  Ifioreaolf^ 
oooooiil^tioii of tho protolii (fohlo XXXI I*
f lM  o f  m . u m e u iil ep«te tr0«€of4 .« i «%
676 10 is  Pfttb«r d iffie tja t to  «xi>Xaiii« 1% Mqrt %m
m a ita id  ttm t eeof^in iition  o f eetptp steM# «vmi
ftt th is  mlsttimly lov@r i4f is  po#e|bl« aM t li*  •xifrlM te i
61* a em3>l9X v i^  eeinstv mwdkmtlm t%io esgfieii «odi t«o 
iiitr5<rr«» fttos» eana&t lie iimorod (a iiie« »mh •  is
»*pw M l %o M il iftm ip iie n  a t 6 ^  A ll ^«s« m te  shov
< i^% 9 a *0 0 ) 0<»sbis)id v i t l i  ^  m tM is g ri pnm iM
or tr^ iu rf^ ie n  re in  t in  <€ii«cx: liids«^e« «i*e fim w d) and th a t 
tHe a»tfil« iprote iti Xmvetmee la tti tii«  inereiMNi i&
fH (F iifttlt)  aa w ^ l ae v ith  tlia  d««rMmi la  a e ta ltm te ia  
i^ t io  (Fig8«36 and IMU
Atisorptioii ^tudiea on the ia ^a ra itio fi « f eoppet* n it^  
trtsinaflasieft r^e ^tin  carried oat %m mmuAm i^ Wtt&r o f fB« 
99m0m StlO to  lUOO hav@ provided ix^om itioM i 
tSmet thd mode o f eoonilfia tion o f tSm aetal ion Hhi 
tt itro g ^  tttoM  o f 'Uie protein* In b u ffe r CfS 11*00)
a n t^ e t oflflour «&• prote in  nae l»^po&iii«6
in to  the tsixtores oontaiMn^ ooi^ per although a t a 1mm fV 
C7*9) ^ t t is li v io lt t  eolour wm v ia ib le  (the in ^ o ^ ity  o f 
eolour to%mf4» n i« ie t iaoreaaiog as the m «m varied trm 
7*90 to  U«oo>* Mereewr tha B mOMm ironed d e fin ite  
iiiere«ee from 4t«@ to  10? m tli«  HI wm inoreaiHid &#10 
to  ll*0 0 t the i^ r p t io n  apeotra beinf? ehm ed to  shorter naipe
itifm fDO i«r to  i&o tfr tab le  msv)« This <aeail7 
in ii«« t«a  th a t enprie ion binding to  the protein inore«MMi
iritti in  « M u m m tr u»a»imtsi<WMLe in  iri«v
« r  AimilabiXitsr @f ip@«etlve 6 ite^  du@ to  deprotonatlon
« t Mphmt m  I t  t«  mip^siM3^ t e  aeiiftioii ^ii«t the
in  cel^vs  ^ e»f th« e^-pmr «eiip3.#3(
(W Lvmi m i&  t im  <»of!^r« f»r<»t#an a m n ie m  ( in o la t ;
Igr notn«i« inw em e in  «ti« ap tieo i d M isi^  on lnl««iM6rii^
l J J , „„l„.,i,^.r,...m¥ .
^  e o p p e r^ f'e la titi B p e c tm  m  
m  i s  «Nno&i«eal
P iN s ts ln  e o fie ii « 0*5  I  C 0 f!» « r e o m i} •  l# 6 6 € it l0 '" ^  
protein tm& tm ftm  Vith Dttff^ir mms^
t
A USX S B
u*aO 670 107 m 03
§»fO 98 mm »?
nm M «0 MO SO
6*10 4 t« 6 TOO 48
p ro te in  in to  th e  ^xt«a*e (F lip* 1CM4) otm oear s tlriltitM i 
to  th e  M ndii^  o f tho ion w ith tiNWRwSeii g«^stin«
f M  3£X«SIt i t  i«  ovidont th s t  £ vaitao iNw 
&&pmr « t Iff i0»60 deereasee inep©iUiii^ oone»n^«itiofi o f 
tiia a» t« i iow if in  no itsn m m im  theAwmm (880» 860 md 
630 MT) ^01* th ro o  feK tffu rB  < w (iiaoni«e«d t  ftio s is ftttto  « n i
n o  *
earbonate) tas«d«i Theee resu lts  a lth o u ^ indicate th a t tha 
nature o f copper tranafuaion ge la tin  apeetra is  indepenOent 
o f the aetal ion eoncentration» the extent to  t ^ i^  Qoppw 
binds its e lf  w ith the prote in  la  very much dependent on the 
metal I prote in ra tio *leaaer nuafcer o f ions being availabl© fo r 
eofflblnatlon w ith increasing ra tio  o f m etaltprotein in  the 
sdKture (as shovn above In  case o f contoination o f copper v ith  
the carboxyl groups)* This can be seen from table XX?IX m
ou-lr
w ell as from P l^ *  l-^#  E:^ erimenfcB carried^w lth increasing 
Qoixjentrations o f ‘Uie prote in lead to  the same conclusion* 
Bic^eme varia tions were seen w ith the carbonate bu ffe r i^ r e  
E«*valuss change from 114 to  14S as the prote in concentrations
from to  2 .^«  copper concentration being l*666xio"®l^  
At lower natal ion concentrationt v is * the B values
increaiied from 98 to  160 tinder s im ila r conditlone (Table XXIX) 
inoe a <leep v ic^e t colour in  contrast to  the auamoniacal and 
phosphate bu ffe rs» is  developed In  the case o f carbomrlHi 
l3«j^er a t pH 10»80» such a behaviour points towards mriced 
tfifMenoy o f the metal ion ooBd»inlng w ith nitrogen at<Maa o f the 
in '^Otein because the absorption spectra s h ifts  towards the shor- 
tear wave length (^  max 530 m)* K lota and coworkers^^ as well 
as Sobs and Kato arrived a t a s im ila r conclusion on the basis 
o f absorption studies* From vhat ha« been said i t  may be 
incliided th a t the nitxogen atoms o f amii»> group offered speci** 
f lc  s ites fo r  tlie  coiitoinatlon o f copr»er w ith  transfusion g ^ a tii 
(a t m 10*80>*
•x te n t et litlMMraietieii in  th«
iKiffiMNi C|R MtGmA the or&m? mmMmtil >piui6i^ttt«>
ifmm.0 xm ih  Z t a t j %• ttM lH tM  ta  tti«  tewm* 
%%tm ^  a tftb X d  id t l i  e e ii8 « i|y@ i^  dti<|p«M Ni %m
o f ^oipy^er fo r  biM im? flM»
in trm  loa at s cm to nt 3*8 oe to m
3«& ee in (fsbi# %mA mxppm% to
ni<iir« £t Mr tMi tiMit Kl«t« «ia W%mm^
ly g f« y ..,
C d n e « » ^ t& o ii 191# Copf»@r o o m & ttia p m tim  ^& S B h& !Q i*^  
total ^iwm of tl)d ^xtia^« « oe
Voi«ef tmmiXmtil ffeeee^ta €«rtiw*e
W fa r %oflNKr isR io*ao In fm  Imffiar ]<0«60
(a&> s « t xMaex lit  VhfQ B a t a wm
E a t> im
3 *8  • •  H i  x m
8 » o  X05 m  l t d
IS s im ila r eomsluiilon an tha M ala o f th e ir  a t^ iw n  m 
|n t«r«Q tio ii o f a\i|a*ia Iona viit woteia® in  praaaise© ©f 
vftaita ana c itra te  Im ffara# flia re  i t  iraa fimna tlia% in  tha 
easa o f e ltra ta  imfTcr© tha eetnsartfapaticm o f tha Ijsjcffw 
iwfflmme tha a x tc itt ©f netal Mo&ii»? %rtiil© i t  iiaa not so « itti
httmm «•• mm
pmnemm9«L in t t ^  %mt%&tp 9«e««
( l i t f i tn i t lo n a  a f .la if tif t  aaft
9mm i t  eni^  Imi dttle«l deasi^
fH S«00 imftmm v ith  iner««M in  prote in er>fi8diitp«ti«i 
(a»0@3 l i t  0»W  to  0«<m if t  3UtH f it  tlM» M  fN l
modUift is  not sig n i^o ftB U r C it ifnmrial>l:r
#i —in i a t  6?0 tOH  I t  oftn# tliotrotdr©» be i i ^ f « a  ‘^ la t »iele«l 
•MMUmw v itts tlt«  e»^9E 9l uroaDa « f 1H« pmt^Xn mm tM it tu t
•iitu it of ictttPMrtion irM3FQH60a ^ th  th« %mmm^  in ^  r«Uo
This eontentioA finds imp o rt fiem tb»
ftb a e rp tio n  » € « m iv « fitB tfi m r r i ^  m it m% m  8 *0 0  tv ith  Q M  
pro tttia  moA mrfftm oo iM i^ii^ tions e f niolE«3. ehioride 
3*0, 8*0 wxi d«o X 10**^ n t*id > «  @i«iXM
«9cpl«ietttiQ ii iitgr t>« r im ti to  the b itta in r o f oobalt n ith  the 
ffx&tein tb« o f n « tia i« m to iii in te raotion
mumnA pmmma  ^det^ enaonoe ob nrW . tp t^ ^ in  r« tio  ( f lfe t f lt  
«IIA mu mm^ mw t ^  i^ iiiiiiA tio e  tmm M ttel ione « ii^  islto 
f#o to in  wm tmm& to  ^  ontmtioea n ^ tii iiior9«M  i»  |R ( f liw  
m S*Si to  fo r tMn9il ftoa fapoM «n s«8& to  &«80 o ^ a t )
iiB ^ t o  itikioviitita4MMi« i»  view o f mm wmixernxxi^
giNHitor ami»mt o f reootive eitoe on t ^  wmrnm a^ieooio « t 
hirliBir* tsB* CSlpB* sao aixi 831#
fiM  ^o lo e  o f tiitt e itrftte  b u ffe r fa r th i iMtST i f  
tiu i IA l«ff«9ti08 m %rm w&tli g ^ t ia  wm wmS9 4toi
to  the f« o t th a t iro n  in  the fo «  o f e itrA to  eoa^o* is  lEttiwi 
to  pmte rooauy in to  the ©ortHnatlon w itu i«gr ligitsd*^*^ 
tiM  iiiiM»««%io« o f iro n  v it li tb» protous nnder im m otifm tiiiA  
fjHirthdig vils li tlio M  dlooawNia ftlwiM iiit jso f< ir sa tiM  
Mmmi o f eotrr l^oK on the r ^ ie  v tM lip ^o te in  is
oeneei*fiia* Wmm too th t o ^ t i^  <l«iisil9' iam «M A  v lth  
iim peii*# in  prote in coneoritrfttion (from o«ei s t to
0*040 « t proiolB  b ttt tho poe itioc o f «beon>tion
wmttim wmim %mmpimhX^  th» »«m ( in  ^  v i& ifs itr o f 700 mh 
Ib M rp tlo fi etu^loe w ith ir« rfy ii^  oaoeontr&tlom o f iro n  (^0«  
8«0« 4*0» 5*0 ma& a«0 X » t •  gimn iiro to in  eone@ntr«*
tio n  (0«0i> il4Mi «mmortG the est!io viov iN iio t 
#MPaaM» v ith  imnmm ia  » iti3 l ion ooncei^ration) f|^ 8 i»  
fwtlwpewm  the oi>tie8l donoitgr also found to  inenw e  
v it li in t r tM  in  lA f M  ^ « 0# tMRiat* i t  a ir  Ht
rn/atiMm t l i i i t  tlM  nnd* in to rao tien  iro n  w ith  tvaa tfa *
Sion g ^ t in  is  «m aitm d W ^  C tM i to  &«00) «na th t 
coneontration o f the ron itanH  iit lio u i^  t t ^  •wUmt o f M t ii 
Mnniing dooe shotr laariiod dtiwwifltence on tho«« faototw* Honh  ^
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m m  W 9 M m  S ilr«  « « w lii
«gii mak^ mm ^mm «%iaNitt«A iitta #  t n » t it ii in  ^
Hioe}i«i»iat»r* B«0ii0« ^  iMiai liS M  f«M i* 
tl<»ii ef rn^ mmAm f i ^ t i t i  ( in  isSmm twMiJKi 
i^Qh t@i» tmtdm 4to*»^tiitiiw ii^ f^ avMi^ oAl t ast m H i« 
mwlk%&t^  th« irnmmUm et #^ irtifi vitti ii@tai«, i t
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HUB* 'Wierel’ore* thoui?tit vorthvhil©  to  carry out a f«w plQrsleo* 
chemical < electrom etric and f?pectr©photometric) studies on th is  
protein* Although w ith g e la tin  q u a lita tive  inform ation regard^ 
lug the binding of hydrogen and the metal ions could be 
obtained* naich useful quantita tive  data (confiriaing soiae o f 
th^ resu lts o f ir^ a tin ) %mre made available by employing 
transfusion f^elatln* Another in te resting  aspect o f these 
studies is  the problem o f Hie in te raction  o f hydroue oxide 
sol (byophobic) w ith the ge la tin  so l (byophU ic)* Itgrraechanism 
tias aJLso not been fu lly  understood* arid th is  too was re in ve s ti- 
gtAmA w ith  the help o f electrom etric and viscooetrlo methods*
the in teractions of hydrous oxide sols o f aluminium*
Iron* ehromium* cobalt • n icke l a il> ^ r w ith ge la tin  w«re 
studied by |Si titra tio n s *  T itra tio n  studies w ith the corres- 
pondinF e lectro ly te  of the same pH as th a t of the sol were 
oarried out to  indicate the possible cos^ination o f the metal 
ions ftroa the so l w ith  the reactive groups o f ge la tin* From 
tlu» s h ifts  in  pH when ge la tin  was replaced by caustic soda 
o f the Bsm pH as th a t o f the protein i t  was possible to  demons­
tra te  the tendency o f the protein fo r coia*Sfimtion w ith -Wie metal 
The g e lttin  so lu tion was also titra te d  against hydroc^o* 
r ie  acid so lu tion  o f the same pHs as those o f alumina* chromic 
oxide and fe rr ic  oxide in  order to  see the extent o f binding 
o f hydrogen ions in  comparision to  the metal ions available 
jprom the sole and the corresponding e lectro lytes* The fo llow ­
ing Informations were forthcoming on the basis o f the above 
titra tio n s #
V rm  t l t i f ^ t lo n  e tin p M  C i l f i*
I  msA t  e f ttliis iiH it ^waimM
eiHeiPte m%d ««eh o f H! %%fe ^ ik iiu id  Cpfi I^OO)
«na «c« isM 9 m&Am im  l@ tO O ; %% ma^ b#  e r n ^ m m  iSm  
pt^^xn  t r l ^  i t s  trm  Itftwi ia  1»ii£34»g a luali^oa imm
iemmi0t %ta e a ^ s ^ i  in %m m vmm i * mm
0NM9B go lfittin  0ft<sr%m e itea fo r  l3 iM iiig |t
fii>  a i» ila r td  ^19 ln%era«tioii
^  th« m M  im  with the groai^ d oT ^  i«
•&MI in  th* m #  « f 6 f< iii>  nae* 5 and «
m s m  m  v m m
(U i) lone than %%• w ta l iona mlit
mmm t&r ifitli tai« i^ e t j ia  la
mm mmm «f t&rriQ oaci4# «ia. 3 m* m ^M h
e o rr« 8 p o fia ir*p ' ® le o tro l3 r t« f e h lo rid ® #  d ^ m  s o t © © n trl*-
to  mw euc^ ( f i t *  4* I® )* On tU t
iH W i ft  ta lw e e U e *  l wi% iii t t t  tm e n e  i& m  t t m  s iA
«Bdi «e j^ie (in  the irioinii^ of pf! 10*9) m r b« in«u@ais«d«
Civ) 0& l>i»!UM« ^  e»S.ttrM«
imm ifith giastin  daxm^ |t«  immfmtlm 
ttua ml BhemA ttia t net mm %hm X &r  ^tmi0m mm tmmA 
pm ^ f t t in  i^ mVXme t mA XX Pigte M  msA 9ft)#
|ir) fB ttiiiT  provide ln f(» m ti^  alMSut
•m ilX ii^ lli^  o f tt»t«^ ion@ fpoa tlNi lig^ |pciiii» oxido s&la e f  
iiiw a,t» n4<^ei ana eili»N!^ fo r bipdifi^ th e  jfi^iitiiit nmt^
#inr» frost th e  s h if te  in  fR feX etiii vsta repli»»ed ti^
mrn  ^ f  to  9 m m  m i t  mqt m I4
tM  ttoM tf niidr«a msdt «13.irer mttsim iflth mtrei^en of ti»  
mAm*mW^  tif gelfit&iii their f^ m^ xrn.m pmmm M la v *
%m ^  A«(i> ~> KiCu> ^ eeCiilt
Cvl> a«^i»*eaeiitu3 e«*xii>4 0u t la n i^  SaentlQitl
iNMBftitioii rew id. 0«wi i^ ir t  i>r e o i^ « * fo im tio ii (pmhtOsHy In 
mtaNi atdesrptloii oiddt
#i^8ltf «»l th» jrty>tlii (ngB* S«tt|
fK itd  In  tlM  o f ^  tli*
hmAB ef t« MV« pr«eiff«* Thmm tli« ^ •oesit^
Cflg* %§ mm H « «x«<stly la  tm mmm fR m  fo r
^  Hi ^ trfttic m  em\m$ mw t^vAm tue pein% v it ii f«ipva
t0  t)i«  a m n llil^ its r o f tUd e « ^ i^  fw
fiN ilia itiftfa r expenia@nt0 on the |MI loetFsr o f ge la tin  
ifith B»a iHoir mrn% tn« a4«vi»«« nttbod misr
Iw extdoM  te  m^mtm %m em M M tioo o f metal
v lt ii th« prot«iiio« I t  hm mtm tk«% tu t ewmw fo r 
flSLCiyi«ille«tr®ljttt to ^  1»70) lio  M.«ir t ^ *  f<MP
gilatln«4i3^f^hlono acid 0olut&«n (fB 1«70) tiNn ^  »lx ta«« 
wm titrttM  ttipliiit i^troidd* »oXuti&ii (n t« IS#
f t i i *  Wmm mnrn mwrirw i t  in  miisS.vM
iw M . ions oM^Nitt vits^ tiio  aytro^n %&m fo r  n it ii ttio
fro to iiit tia i ;> mp** ? fls * «o»r%«wr
« f ^  i^ a tlii« « iti3 l cisme in  %tm W rwigo 4«0* S#0 »pdfi i» ii*  
iH itte tlio  vo»e%Ws mmfitmtxon w ith tii»  ««stiG3Qrt groups*
•  t f s  •
A n^foce li to  tho mmiomA
o f could he made re^ae ing  -Uie tOBfiSL«it
pretQ lii nea^ eiRilQ its  msm s la i^e r fom * Wm puaepmm 
immtmim g«SUtlb b its iM  iM tirli^ th« i^ Nipeirt^ r o f 
MMLng aa m ^a titis te  f@r %w^seAm* has j^ t  t  Istimiii
mB Qbmmtif fe t^ fitio m trie  • pol^ro^phJL^ 
awa «p© ol!roi3iM >t© ta6t»'io t® ehniesud« w w «  ft« ^o y@ d  t«  kucwf 
Dr@<sia@l3r t ^  a ^«  ^  ««mi»iiHttio» d f 
fts th@ iM ii (yiii«d la  th« o f ggU tiA ) %i&tli
Bim ge la tin * fti© i»fOl3l«« ®f tls® «sorre©posa«iM« o f in te tue* 
tio n  iH ltli ^rma OKiae sole «lso t^ « tt up ^ t  In  Urn 
mmm w f' • •  fo r  § o ltttlii«  fo iio ^ itir  <somimiffm 
a t*
C ll Ex^rlMMWiI* o» l^ f*or@& oquU itsrlji o f trana«*
fusion io l« tin  < flm « i«3 wmm om ^od mxt a t
4 iff« t« iit v ift* t do^  iMHi 4 0 \;* g iiw  ^  yK
niiiH io o f o « rb o i^  siwl iM/SmmHti ii<«op(i • •  4#? «fia 6«6 vt«9t«* 
tiiN ilsr At tho to ta l ion io  stvo i^ftit a*l5« fii«  noeoaiiasqring 
tM o  giim« th« viaii^o &t A U Im mt o a l^a to c i try vymmH 
f litM tt  Valuta ^von  oia&er oo ltim  t  are eoetmtted tern
Ba@to««s regolta on maiiao«aci4 a n il^ ia  o f bona golatin*
w n
M l. 3 r ^ e il
iw ia iie .
eh^ nhb^ ImnI i
r f t ir e  t o r  
A S  iim  
K C lO a / 
m 9l#«
fta r
^  K
K C iO s / 
iK a« «
.c i%>
S«60
^ -CorlHM Q a m m
is id e w tils 3 *4 8 *8 7#10
#» <11
€ M^ml no i t M 1 0  • U t« 9
m m m X te 1. U 1
g a m M iM iim 43 iS  “  13 1 2*40
« 6
< il)  on tii®  ifttarm etion o f e0pp«r »
and ntm v itt i traoefuajtcm i«l4i% lii enrrled out « i
iw ttoair liaw  0h0«e tlM it ra tio  » ld/CM>^ (i? i Ci<S)^  
difftKKie»a «9itfV»fil «f a»tja In «iid.
mSxM v itli im rom ^  in  pH and 4««v* iui« In  ttttaX iprot«iB
tb e  &&sSa% m^m i o f  th iiN i M ta l im i*  w ith  t l i t  
£ i^ < l9 ta ^  fa is fo x tltf v iilw i oT ^
O f it t M .  lo iis  b o u m  m r  m is  e a le u la te d *
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I t  was f ‘ound th a t four copper atoms were bound p©r protein 
noXdeule through its  carbojQrl group (log  K s 2«10)» vbere&B 
as many a® eight cupric iona comtiined w ith the i»retein in  
the pH range 7*9 -  11.00 (Table® XVIII • XIX pages 166-167) w ith 
• fi average value o f log K m 3*91 (io n ic  etrenfrth 0*15># Fapthei 
more tvo atoiEB o f each cadmiuw and zinc were bound in  *^ 16 
range 9»11#0 w ith in tr in s ic  association constant® ( in  terae 
o f lo^r K) 2*778 and 2»3&02 respectively (Table XXXV» TCtXVm-p 
paf'es In  the lower tiH ran r^e one cadTnium ion coiiSsine
w ith the carboa^?! proupe while no euch tendency can be seen in  
case o f zinc •  (Vj^  ^ « 0*55 a t m 6*80J Table XXXViii-* page 18^). 
The order o f aetal ion binding w ith  the amino froup o f the 
protein is  Cu'*“*’ Cd'*’'*' 7 Zn*
( t i i )  Absorption studies on the in te raction  o f copper 
w ith the protein* carrioS out in  d iffe re n t buffers# vi8«» 
wwonical^  ph08i?hate and carbonate each o f pH 10*50# a t d iffe re r 
ae ta ltp ro te in  ra tio s  have al«o indicated th a t copper binding 
to  the prote in decreases w ith  increase in  th is  ra tio  (as shown 
by decrease in  extinction  co e ffic ie n t values from 100 to  77 in  
CHBoniacal t 126 to  80 in  phosphate and frcsn 132 to  100 isn in  
th * carbonate buffers when copper concentrati<m waa inereased 
from 0*416 m M to  l*866m M a t fixed  protein coiwentratloa, 
vide Table XXVHt page 232)* From the results i t  can be 
conelMed th a t confcination o f copper talcea place throui^ a the 
amino groupe o f the prote in (a max in  the range 880 to 560 nSJ)
*  i l l  -
tiMi &pd&p foT tb® d iff© r0 » t nadift lie liifr eaft»ofi«t9
A te ^ r ^ lo n  iiis #  g im
t io ii v&medlm th« eif eepper wlltfe the o&ft)O i^ grcmfw
C ^ MW ^ 7S6 eir « t H! §#S0 of oopp^^Gnrbonspi
% |it io ^« e tlo ii> «  tlu i #iEt*et o f eondstiifttiofi sho««d ^jk in itnee  
QH tsietal fprofceln tii«  iK itio  th® to
l i i i o i t  x x f t i i  6 » a xxs :x i 233> ,
liHMMPiaefits on the iittsi^notiem o f niek€^i oobidt coid 
ijpoft w ith tra ii0l^ io «  re la tic  eawlod e tit a t d lfr© p*» t |R«
<3*0 •  8»9S> ftiid a e ta ltp fe tfilii t^aties d e fln it«
tb« hitHim et thss# a©t«l iem  %rith tlw i protein* 
f M  t il*  position  o f tm «pi«tro«copi« ptaks ( in  the v io in it^  
o f 700 !iT, iddo 9M»« i^ N@o« m.««» ttfMi m m  m m  4 t
ofin Betn th iit thds@ si&tsl ion oosd>ii»d w ith t l»  eas^ei^ rl 
prmips* fti«  •ict«nt ^  th o ir  eo iiliiB itdo ii teltmmA t i»  mmail 
istttet»n'4.e®««i;‘ binding w ith  increaBo in  i|a*ot«in r«ti€i»
( i i i )  tR studies on th« intGf*@eti0ii o f I ^ r o ^
M.djO rol® o f iipotit eobaat, fiicko l sod siXv©r t  d© not riv»
« f ^  MnOiog ^  thsce stetsl ions {ftm tli« ip  
%i¥e eol») id tti tli® |W «t«ili <fiP«* S*3» mA 4 | pl^os 893«®S6)« 
H ew iw f t l^ s t io n  y%W th© ootrospondin^ ®a®etPolyt®e (OoClgt 
lliB3.g M  iiMfiftA « iflt*d  sh ifti5  in  M  on yoftwAag gulatin
t i i i  u *9 d >  B xtm  tjm ve t in  tiM i im  t« ii0 t
8-@S ( a it ^  ftva ila t^e  bein^? tbe a m i n o s h o n i R i r  th® bind--
, mttaSL i&m  thttm gti the ftsalno gp&aps o t ^
p F 0 te in *  t ^ ik &  a & tid  i o m $  s lim A tA im  m jEd«
m lla M e  (?ig« i t  pig» SSI) tvm the aol ant « Ieotro- 
Ijrte  f^ r  v lt t i th« e«r%eiQFl grouiNi th« p ro te iii in
the v ie lfiity  of^  4#0O (iT  m l it© ter COOH fvmp » 4*7)#
Of IM slioatlO B i*
i«  ton B quU ittrift e f trmmlSmtfm gtaiattlB«
f^sD9gr&9hi« 8tu d l80 on the in^«raetion o f Qopn«  ^ v it li 
< 3 © la tin *
^«EXeetroftiislL«Ctiea»(li96g) X» tPr«fte«
t«  9%Qai«e OR th« in te raction  o f siotttX miia t lio lr  ti^ r i^rou* 
9X|ji« 80i«  v lt li proteins# P»Pt I *  Itito rfic tio n  o f 
i0.i»BislMif iro n  »nd th o ir t^ ro tio  ojdL^o «ol.« v it li 
dO la tiii*
^ a tia « C N M tM »  (O e t» * I n  m e s *
4# ttad loe Qu the In te reo tio ti et oetale ami th e ir hi^ roua 
oxicle sole v ith  proteins* i^ saft XX* Xntereotion o f 
99^ €L%$ nioiceXf s ilire r endt th e ir hjKiroaft oxide eoXe 
« i^  t ^ t i n *
^•Xna«chea*soe* (0«t» 3.968)* in pw m *
St 8peotrot»hoto»etrie s^id iee on the in te ree tion  o f 
oopper Traxmtmion Gelatin*
*7«so«ina«ne<i* (f}oir« 198S)» In  pinmm^
0t SiNWtrophotomtrio end t^otorxtioaietrle eta^ea on 
tlie  eooooettlon and s ta b ility  o f ohrcmium propio iitte
J*Xna*Cheat*Boo* <196a)» In  t^ resa#
